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[TITLE] 

METHOD FOR PROCESSING A BLACK-AND-WHITE NEGATIVE RECORDING FILM 
MATERIAL FOR MOTION PICTURE SOUNDTR-^CK 

5 [DESCRIPTION] 

FIELD OF THE INVENTION 

The present invention relates to a solution for processing, 
0 inclusive for use of a dedicated apparatus therefor, of a silver 

halide black-and-white negative recording film material suitable for 
being printed as motion picture soundtrack on a motion picture print 
film. 

15 

BACKGROUND OF THE INVENTION 

Motion picture print film, the film that is shown in movie 
theaters, commonly employs an optical analog soundtrack along an 

?o edge of the film. During projection of the motion picture images, a 
light source illuminates the analog soundtrack and a photosensor 
senses the light passing through and modulated by the soundtrack to 
produce an audio signal that is sent to amplifiers of the theater 
sound system. While the most common soundtracks are of the "variable 

25 area" type wherein the signal is recorded in the form of a varying 
ratio of opaque to relatively clear area along the soundtrack, 
"variable density" soundtracks are also known wherein the absolute 
density is uniformly varied along the soundtrack. Common sound 
systems incorporate a cell in the projector whose radiant 

30 sensitivity peaks at approximately 800-950 nm (depending on the type 
of photodiode) , which detects the predominant infra-red (IR) 
radiation emitted by common tungsten lamps or red LED' s {light 
emitting diodes) . 

Digital soundtracks for motion picture films have been more 

35 recently introduced, wherein sound information is recorded in a 

digital format, e.g. comprising small data bit patterns on the film, 
typically between perforations of the motion picture film (e.g.. 
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oolbv* Digital Stereo sou„dt.,=K„ or alon, the ' ^''^^ <;;^- ' 
Sony* Dyn..i= Digital sound soundtracks). US-V s 4,600 280 and 
4,4 61,552. e.,., disclose methods in which digital audio .s 
Bhotogr.phically recorded on motion picture fii™. 
" in order to optimize the visual ^ality of the 
image and to i»^rove sound guality of the soundtrack recorded on a 
Tion Picture print film after having .een — -^/^t^tly 
neaative film, the motion picture and soundtrack are first typical y 
captu ed r corded on separate photosensitive films as negative 
Zge Wherein the color negative film is char.cterired hy a low 
Itralt in order to provide large exposure latitude opposite to 
the black-and-white sound recording negative film material 
Characterized .y a high contrast in order to sharply represent sound 
differences. Both resulting negatives are then printed in 
synchronization on a motion picture print film in order to form 

sitive images. On account of the very short *f 
Lst he given to each separate picture, or frame ^" ^'^^^Z'^ 

motion Picture image, a --'i::^:;Z:T'Z::TZL. 
fast silver halide emulsxons is typically usea 

Picture images; In order to reproduce the wide ranges o colors and 
tones Which may be found in various images, the camera film 
typically also has a relatively low contrast or gamma. Variable 
analog soundtracks and digital soundtracks, however, are best 
recorded with high contrast, relatively slower — ^ "^'^ 

to generate desired sharp images for the sound recording and 
to geneiou ^ . k„ r-oiativelv high minimum 

minimize background noise generated by relatively h g 

■ 4-^^ relatively fast camera negative 

densities typically associated with relatively 

films. Simultaneously printing of a digital and an analog 

slundtracK moreover requires an adapted filtering differing from 

each other during the printing process. 

sound recording films typically comprised of " 

blacK-and-white films thus remain preferred. -/^-"^^ 
to be processed with conventional black-and-white developer 
solutions to form silver-based black-and-white images, such as e^g. 
the 0-97 process as specified in Module 15 titled ^^Processmg black 
and-white films'' of the Kodak Publication titled 
processing Eastman Motion Picture Film". In such processes, after 
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exposure, black-and-white images are generally produced by 
developing silver halide in a black-and-white developer contarnrng 
developing agent in order to for. a silver i,^ge by reducing the 
exposed silver halide to silver metal. The undeveloped silver 
halide is removed from the film by "fixing- with aqueous fixer 
solution having a silver salt dissolving agent. The silver metal 
remaining in the film represents the image. , „ „ „ 

A well-known disadvantage of the classically applied D-97 
processing chemicals is, besides its long developing time of about 
to 5 minutes, its lack for stability in laboratories, opposite to 
stability obtained for color processing in well-experienced 
standardised color processing labs. The '='>-^"\ . ^ 
solutions are not provided as ready-for-use solutrons and should be 
prepared in the processing laboratory, thereby reguiring ""-^ 
people and an adapted environment, wherein chemicals can be handled 
without risk for environmental disasters. 

Moreover digital soundtrack, used in an increasing amount 
nowadays, are more sensitive to differences in developer 
compositions (from batch to batch and/or during processing, and 
there is lack for experience with replenishing measures applied by 
sound labs. The need to provide a constant quality for 
white processing of the sound recording negative film material puts 
an ever lasting load on the laboratory worker (requiring quite 
of experience, . *s quite huge amounts of developer replenrsher 
solutions (in the range form 500 to 650 ml per square meter of film 
material, are required, the load of the environment is also 
questionnable - 

« a quick and absolute need for quality of digital soundtracks 
is a -must- nowadays, it is clear that, in order to provide a black- 
and-white Silver halide motion picture sound recording film 
comprising a support bearing at least one silver halide emulsion 
layer, spectrally sensitized with a first sensitizing dye providing 
a peak sensitivity at less than or equal to 600 nm and a second 
sensitizing dye providing a peak sensitivity above 600 nm, wherein 
the contrast overall gradient of the film is greater than 3.7. 
. not evident that making use of fine monodlspersed silver halide 
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grains is sufficient in order to reach the desired i»a,e ^" 
L sound recording filn,, thus providing a soundtrack ' "'j; 

quality after having been printed on the color positive pr.nt film 
material . 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
processing method and an apparatus for applying said processing 
-method to a sound recording negative-working silver hal.de 
photographic film material in order to guarantee stable P--^^^ 
conditions leading to a constant sensitometry for the sa.d sound 
recording film characterized by a perfectly constant contrast, thus 
enhancing image guality, translated as sound after having been 
printed said sound recording film onto a cine color prxnt fxlm 
material . 

It is a further object of the present invention to provide the 
processed film after having been run in a rapid processing cycle xn 
order to save time and money, as moreover, there is no need of 
transport to separate tone developing labs. 

It is another object of the present invention to provide 
ability to perform said processing in an office environment xn a 
compact customer-friendly processing machine, further provxdxng 
ability to processing in a daylight environment. 

Still another object of the present invention is to provide 
daylight loading from camera to processor, therefore providing the 

i: im -ir, a rassettB, said film further havxng 
sound recordxng fxlm xn a cassette, 

excellent antistatic properties. 

A still further object of the present invention is to provide 
an ecologically more justified processing method, in order to avoxd 
load of the environment by making use of a film coated with lower 
amounts of silver halide, further requiring lower amounts of 
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chemicals in developer and fixer as well as in their corresponding 
replenishers . 

Other objects of the present invention will become apparent 
from the detailed description and from the examples hereinafter. 

The above mentioned objects have been realized by making use of 
a processing method having the specific features defined in the main 
independent claim. Specific features for preferred embodiments of 
the invention are set out in the dependent claims. 

Further advantages and embodiments of the present invention 
will become apparent from the following description. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 represents sensitometric curves obtained after having 
processed during 25 seconds at differing developer temperatures, an 

20 exposed ST-9* Sound Recording Film, as a silver halide black-and- 
white sound recording film, sensitized in the green and in the red 
wavelength range of the visible light spectrum, in a FP 500 COPEX* 
processing machine, filled with G3231* as a developer, and G3343* as 
fixer, all trademarked products from Agfa-Gevaert N.V., Mortsel, 

25 Belgium. 

Fig. 2 represents a set of sensitometric curves obtained after 
having processed the same exposed ST-9« Sound Recording Film as in 
Fig. 1, during 25 seconds at differing developer temperatures in two 
different developers being G3231® and GlOl® , both being developers 
and trademark products from Agfa-Gevaert N.V., Mortsel, Belgium. 

In the Fig. 1 (C6) and Fig. 2 (C2) a reference curve is 
obtained after having run the same exposed ST-9® Sound Recording 
35 Film in standard conditions in the D-97 processing cycle, specified 
in Module 15 titled "Processing black-and-white films" of the Kodak 



2003-01-08 12:53 



GN02013 



- 6 - 

publication H-24 titled "Manual for Processing Eastman Motion 
Picture Film" . 



10 



IS 



20 



25 



30 



35 



DETAILED DESCRIPTION OF THE INVENTION 

According to the present invention a processing method is 
provided for an exposed silver halide blac.-and-white negative 
working sound recording film element, said processing method 
ol riling the steps of processing said sound recording film element 

^ an office environment,)/ 

in a (compact) piocessing apparatus (in an office en 

proviain, processing aMiit. in .a.ii.ht environment 

processing methoa comprises t.e steps of developrn, rn a aeveioper 

Itnin a time of less than 20 seconds, fixin, rn . £i-r, r nsing 

ana aryin,. wherein saia silver haliae blac.-ana-white 

Tor. n souna recorain, film element co^rise, monoaispersea cu.i 

sliver haliae grains rich in silver bromiae having an average gram 

Size Of less than 0.35 pm ana a coefficient of variation of grain 

1, sensiti.ea over a wavelength range from .00 nm up to 750 nm. 

AS saia m«hoa proceeas in a total processing time, inclusive 
for the time inclusive for most time consuming steps like rinsing, 
for tne time x . , .-ho r;,nae of from 0.5 meter up 

ana. still more important, arymg (in the range of f 
to about 5 meter per minute, , the saia methoa seems, at least 
th. Slowest cycle, to be less aav.nt.geous than the ""X"^ " 
appliea .nown before in the process. However taking into 

a::ount the comfortable conaitions of an office — J';/ 
as the absence of time-consuming transport to a separate laboratory 
ana preparation of chemical processing solutions, proviaes a 
reauction of total cost to the customer in the whole performing 

„::«. moreover the ecological aavantage of a lower consump icn 
Of Chemicals in a processing method proviaing much 

ana comfort cannot be aeniea as besides lower '""■"l^"'; ^^^^^^^^r 
and fixer per sguare meter, remarkably lower amounts of eplen s.e 
and wash water or rinsing water are required, resulting in less 
entironmental load. Lower amounts of replenisher are in an amount 
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of at least three times less than in the D-97 processing mentioned 
above . 

Although a running processing time of about 5 m per minute may 
look much slower than the common time in the range from 25 up to 50 
n. per minute, and although it may take about 2 hours before ending 
processing of a film reel of about 600 m, even for a complete film 
taking about 5 to 6 reels, the total running processing time of 
about 10 to 12 hours still remains favourable as no transport, 
taking at least as much time (and mobilized, stressed people having 
to perform a « just-in-time" order) , is required anymore as 
processing proceeds in an office environment in a very customer- 
friendly processing machine, moreover enabling processing in a 
daylight environment. Presence of the sound recording film in a 
daylight cassette is preferred: unrolling the film before exposing 
in order to registrate analog and/or digital sound, followed by 
rolling up again the exposed film in a daylight cassette doesn't 
form any problem as opposite thereto an opportunity is offered in 
order to allow working in daylight conditions in an office 
environment, without darkroom! Moreover such a daylight cassette 
may be provided with means, in order to be able to detect the length 
of exposed and unexposed film respectively, as has e.g. been 
described in US-P' s 5,153,625; 5,247,323 and 5,389,992; without 
however being limited to the method described therein, applied to 
COM systems. Apart from non-contacting means (e.g. magnets) taking 
into account the number of windings, other means (e.g. optical 
means, radial bar codes on a disc at an axial end of a film cassette 
as in US-P 5,030,978 or means like an indicator window, formed on a 
surface of the cassette shell, wherein a rotatable indicator wheel 
behind the indicator window carries an indication representing a 
degree of exposure of the photographic film as described in US-P 
5,278,600 can be applied. In another embodiment the amount of film, 
being withdrawn can be monitored by an encoder as has been described 
in US-P 5,389,992 or e.g. by means counting the number of perfora- 
tions and displaying the passed meters of film. Systems providing 
detection ability of passed film may already have been incorporated 
in the software of the film camera, providing ability to carry 
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cassettes having variable size, depending on reel length. Those 
cassettes may be built up so that a part containing the already 
exposed film may be separated from the other part with unexposed 
film, wherein the exposed film cassette may be attached to the 
processing machine in order to provide direct processing ability, 
while further exposure actions may continue meanwhile. 

A preferred machine or very suitable apparatus for processing 
the exposed black-and-white sound recording film is the FP 500 COPEX* 
processing machine, trademarked product from Agfa-Gevaert, Mortsel, 
Belgium, without however being limited thereto as other processing 
machines, known from graphic or micrographic applications may 
provide analogous results for a tank content or volume of about 4 
liter for the developer solution, 2 liter for the fixer solution and 
2 liter and 4 liter for the washing or rinsing tank. Such tank 
volumes for developer, fixer and washing stations can thus indeed be 
considered as being "compact", if compared with the large tank 
volumes of the D-97 developer commonly used until now in order to 
process sound recording films. Besides the ability of "compact 
processing" in a daylight of- an office environment, the user- 
friendly processing machine moreover offers an ecological advantage, 
in that less chemicals, available as stable, "ready-for-use" 
processing solutions are consumed in the processing cycle, further 
requiring lower replenishment in amounts of at least 5, more 
realistic, at least 10 times, and even up to 20 times less than in 
the formerly applied D-97 processing cycle, moreover offering a 
quite stable sensitometry and, consequenty, excellent and constant 
sound quality after printing on the cin6 color positive print film 
material . 

According to a preferred embodiment of the present invention 
said silver halide black-and-white negative working sound recording 
film element comprises monodispersed cubic silver halide grains rich 
in silver bromide having an average grain size of less than 0.35 pm 
and a coefficient of variation of grain size of less than 40%, 
wherein said grains have been panchromatically sensitized over a 
wavelength range from 400 nm up to 750 nm as already disclosed 
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above. By s.id measure of panchromatic sensitization, besides 
analog soundtracks .s formerly obtained after exposure to whit. 
li,ht sources, .uitipie digital soundtracks with Xi,ht ™ 
having peak wavelengths in the green and red regions can be recorded 
o a !ingle silver halide black-and-white negative ---^ 

•vov^i^ foT- use in the method of the 
recording film element, suitable for use in t 

r s..t invention. Sound information recorded in digital format as 
is known from the DOLBY* Dynamic Digital Stereo sound and SONY 
Dynamic Digital Sound soundtrack systems together with 
conventionally known analog soundtrack indeed make ° ^ Jrlats 
design to photographically record digital data in mul iple formats 
as well as analog soundtrack, in real time, such as at the 
conventional -real time" rate of 2, frames per second on a negative 
working black-and-white silver halide motion picture -""'l' 
suitable for being printed on a -positive" color print film. As 
POLBY* Dynamic Digital Stereo Sound system is sensitive to green 
light (Wherefore ST-SD* Sound Recording rilm, trademarked product 
fr!mAgfa-GevaertN.V., Mortsel, Belgium, can advantageously be 
used, . Whereas the SOSY» Dynamic Digital Sound system is sensitive 
.o red light .emitted by red LEDs, . and as analog soundtracks cannot 
be denied yet as being dependent on the projection system available 
a. the movie theaters, it is clear that photographically recording 
digital data in each of two or more different formats as well as 
analog audio soundtrack, in real time on a single motion picture 
film, requires spectral sensitiration in both the green as well as 
the red visible wavelength range of the spectrum, provrdrng 

tilled spectral sensitivities at SSO ^ and e,0 nm for the green 
and red range respectively. Said desire was formulated in WO 
- ,7/08586 from SO«Y Corporation and was well known at the trme of 
filing (August 1995, to Ag£a-<Bevaert, which resulted rn the ST-9 
sound Recording rilm. trademarked product from Agfa-Oevaert ..v., 
Mortsel, Belgium. 

The black-and-white silver halide photographic sound recording 
film material used in the processing method of the present inventron 
i, in its light-sensitive layer (s,, coated with monodispersed cubic 
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silver halide grains. Said monodispersed cubic silver halide grains 
rich in silver bromide, may, in principle, comprise silver chloride. 

In the method according to the present invention said 
monodispersed cubic silver halide grains rich in silver bromide have 
a silver bromoiodide composition, wherein an average grain size is 
less than 0.35 pm, more preferably less than 0.30 pm, and wherein 
said coefficient of variation of grain size is at most 40 % and, 
more preferably, less than 30 %. In a preferred embodiment said 
monodispersed cubic silver halide grains rich in silver bromide have 
a silver bromoiodide composition containing silver iodide in the 
range from 0 mole % up to 3 mole %, wherein an average grain size is 
in the range from 0.22 to 0.28 pm, and wherein said coefficient of 
variation of grain size is in the range from 15 to 25 %. 

said emulsions are surface-sensitive or unfogged internal 
latent image-forming emulsions, i.e., emulsions that form latent 
images primarily on the surface of the silver halide grains in order 
to provide negative-working emulsions such as surface-sensitive 
emulsions. The silver halide grains of the emulsions can further be 
surface-sensitized, and noble metal (e.g., gold), middle chalcogen 
(e.g., sulfur, selenium, or tellurium) and reduction sensitizers, 
employed individually or in combination, are specifically 
contemplated. Typical chemical sensitizers are listed in Research 
Disclosure, Item 308119, Section III, published December 1, 1989. 

Silver halide emulsions can be spectrally sensitized with dyes 
from a variety of classes, including the polymethine dye class, 
which includes the cyanines, merocyanines, complex cyanines and 
merocyanines (i.e., tri-tetra-, and polynuclear cyanines and 
merocyanines), oxonols, hemioxonols, styryls, merostyryls, and 
streptocyanines. Illustrative spectral sensitizing dyes are 
disclosed in US-A 2,430,558 and other references cited in Research 
Disclosure, Item 308119, Section IV. In accordance with the 
invention, the s6und recording film emulsions are effectively 
spectrally sensitized both below and above 600 nm, i.a. over a 
wavelength range of 400 nm to 750 nm. This may be accomplished with 
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one or a mixture of sensitizing ciye{s), said one or each dye 
providing a broad sensitivity peak for the sensitized emulsion which 
spans substantial portions of both the green (e.g., 500-600 nm) and 
red (e.g., 600-750) regions of the spectrum, or through use of 
multiple sensitizing dyes providing peak sensitivities both above 
and below 600 nm. In a preferred embodiment, the sound recording 
film emulsions are spectrally sensitized with a first green spectral 
sensitizing dye providing a peak sensitivity at less than or equal 
to 600 nm and a second red spectral sensitizing dye providing a peak 
sensitivity above 600 nm. Such first and second dyes are preferably 
used in combination in order to spectrally sensitize a single silver 
halide emulsion, but may alternatively be used to sensitize separate 
emulsions, which may then be combined and coated in a single layer 
or coated in separate layers. In a preferred embodiment of the 
invention, the sound recording film is spectrally sensitized with 
green and red spectral sensitizing dyes providing peak sensitivities 
at about 580 nm and at about 670 nm. In further embodiments of the 
invention, the sound recording film may also be sensitized to the 
infrared and/or ultraviolet regions of the electromagnetic spectrum. 

In a particular embodiment it is possible however to make use 
of only one spectral sensitizer in order to cover the desired 
wavelength range, provided that the contrast overall gradient of the 
film is greater than 3.7 and, more preferably more than 3 . 8 or even 
more than 3.9. The sound recording film used in the processing 
method of the present invention is preferably spectrally sensitized 
in order to require less than 2.3 x lO"' J/m^ more preferably less 
than 0.21 X lo'^ J/mS and most preferably less than 0.20 x lO'' J /m^ 
of energy at wavelengths of 580 nm and 670 nm, and more preferably 
for all wavelengths throughout the green and red regions of the 
electromagnetic spectrum. 

In the method according to the present invention, it is clear 
that coated amounts of silver halide are important in order to 
provide the expected overall contrast set forth above. Said 
monodispersed cubic silver halide grains thus are present in an 
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amount, expressed as an equivalent amount silver nitrate in the 
range from 3.0 up to 7.0 g/m^ more preferably from 4.0 up to 6.0 
g/m^ and even more preferred about 5.5+0.5 g/m^. It is clear that 
the maximum densities obtained after processing are decisive for the 
ultimate coating amounts as requested. 

A black and white negative working silver halide photographic 
sound recording film is thus used, said film comprising a support 
bearing at least one silver halide emulsion layer, wherein said film 
is spectrally sensitized both above and below 600 nm as disclosed in 
OS-A 5,955,255, thus being panchromatically sensitized as formerly 
described in GB 449,546 and the corresponding FR 784,027. Such film 
may be used for recording multiple optical soundtracks by exposing 
said film with a first source of radiation having a peak wavelength 
of less than or equal to 600 nm, recording a second digital 
soundtrack by exposing said film with a second source of radiation 
having a peak wavelength of greater than 600 nm, and processing said 
exposed film to form first and second digital soundtrack silver 
images. Suitable antihalation dyes, selected e.g. from the dyes or 
pigments given hereinbefore may advantageously be coated in an 
antihalation undercoat. Typical black-and-white sound recording 
films designed for recording analog soundtracks comprise relatively 
fine grains as disclosed above, moreover having the desired 
monodispersity, thus providing a high contrast overall gradient 
being greater than 3.7, more preferably greater than 3.8 and even 
most preferably greater than 3.9, desirable for recording a sound- 
track with sharp edges. In order to reach such high gradations in a 
short processing time it is advantageous to develop said sound 
recording film having fine emulsion grains rich in silver bromide in 
a developer known from graphic arts or micrographic applications, 
such as the G3231® or GlOl® developer, both being trademarked 
product from Agfa-Gevaert N.V., Mortsel, Belgium, followed by fixing 
in a fixer such as the G3343® , also trademarked product from same 
manufacturing company. Said developer comprises a combination of 
hydroquinone/phenidone as developing agent, but presence of ascorbic 
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acid and/or methol as an alternative developing agent or combination 
of agents is not excluded. The said fixer is known to have ammonium 
thiosulfate as a fixing agent, able to dissolve non-exposed areas on 
the film (quite a very huge percentage, in the range of more than 90 
% and even more than 95 % of the film material as only a very small 
track has to be developed on the film, normally having a width of 35 
mm. The "fixing time can thus necessarily be prolonged, but the time 
of drying (after rinsing) will normally be most decisive. Presence 
of a rinsing step after developing may be useful. 

Short developing times in the range of less than 20 seconds, 
and even in the range from 10 to 15 seconds, clearly provide an 
opportunity to make use in the sound laboratory of compact 
processors in form of a daylight processor having a developer tank 
volume of about 5 liters. Such a low volume may be more critical 
with respect to control of the temperature, but nowadays this should 
form no objection in view of the advantages, considered as a whole, 
offered by the method of the present invention. 

White light sources such as tungsten lamps have conventionally 
been used to record analog soundtracks. Accordingly, the native 
sensitivity of many silver halide emulsions in the blue region of 
the electromagnetic spectrum (e.g., 380-500 nm) has formerly been 
sufficient for such white light recording. Where additional speed 
is desired for white light recording or where emulsions are used 
which lack sufficient native sensitivity in the visible light 
region, sound recording films have been sensitized for analog 
recording with blue and/or green sensitizing dyes. As nowadays 
digital soundtrack recording is typically performed by exposing a 
sound recording film to a modulated radiation light source having a 
narrow band width, such as a modulated laser beam (e.g. for analog 
soundtrack) or light emitting diode or diode array, sound recording- 
films have nowadays been performed in order to be optimally 
spectrally sensitized so as to provide a peak sensitivity to match a 
particular digital recording device, along with providing adequate 
sensitivity for recording analog soundtracks with white light 
sources. It is thus clear that the method of the present invention 
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is applicable to sound recording films providing ability to analog 
sound recording, to digital sound recording (in the green and/or the 
.ed wavelength range of the spectrum) and to universally recordxng 
sound films, providing application for analog as well as dxgxtal 
sound recording in the broadest sense. 

sound recording films are exposed to tungsten light in a sound 
recorder to capture the latent image of an analog sound pattern The 
typical equivalent shutter speeds of commercial analog soundtrack 
recorders are in the order of lO"^ second exposure time. Typical 
digital recording exposure times using lasers or light emitting 

_4 -6 

diodes range from 10 s to 10 s. 

According to the method o£ the present invention the processing 
steps ..entioned before are followed by . step of controlling black- 
and-white densitometry. This measure is particularly preferred rn 
order to control the density obtained for the exposed and processed 
film and to guarantee a constant control: deviations from the 
desired sensitometry are most preferably corrected by changes rn 

temperature of the developer as will be illustrated in the examples 

hereinafter. 

According to the present invention use is made of an automatic 
processing machine in order to perform processing of an -P°-^ 
silver halide black-and-white negative working sound recordxng fxlm 
element by the method according to the present invention as 
described hereinbefore. Ability to work in an office environment xn 
daylight conditions is offering a particular advantage. 

According to the present invention an automatic processing 
machine provided with a densitometer in order to perform 
inclusive for processing steps and the step of controlling black- 
and-white densitometry according to the method of the present 
invention. Such a configuration advantageously leads to the control 
of the required densitometry (sensitometry) for the processed sxlver 
halide black-and-white sound recording film element as descrxbed 
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before as a constant high quality is required for the sound 
recording film in order to get a soundtrack, characterized by a high 
and constant quality, on the color print film as end product, ready 
to be projected and viewed in a movie theater. 

According to the present invention a method has further been 
provided for forming a soundtrack image in a motion picture print 
film, said method comprising the steps of recording a soundtrack 
negative in a silver halide sound recording film material processed 
following the method according to the method as claimed 
hereinbefore, and printing said soundtrack onto a negative-working 
motion picture print film by exposing the said motion picture print 
film through the soundtrack negative and processing the exposed 
print film in order to form a positive soundtrack, together with 
framed pictures (image area frames) from a negative recording film, 
printed onto the said print film. In a preferred embodiment both 
said negative recording film and said motion picture print film are 
color films. 

A color print film material provided with a soundtrack printed 
from a sound recording film according to the present invention, 
preferably has an antihalation undercoat comprising one or more 
dye(s), preferably absorbing scattered light, and wherein at least 
one dye is a yellow non-diffusing dye that absorbs blue light and is 
removable and/or decolorizable in a processing bath, and wherein 
optionally other dyes present are covering the spectrum in order to 
absorb radiation in the green and red wavelength range. The said 
yellow dye, which is required in the antihalation undercoat layer, 
as the blue sensitive emulsion layer is coated as closest light- 
sensitive layer, is preferably chosen from the group consisting of 
merostyryl dyes and monomethine oxonol dyes, wherein further said 
merostyryl dyes preferably are pyrazolone-5 merostyryl dyes having a 
hydroxybenzal moiety and at least one carboxy or carbamoyl group on 
the pyrazolone ring or symmetrical monomethine oxonols of 
pyrazolone. Particularly preferred is a yellow non-diffusing 
merostyryl dye (I) or a monomethine oxonol dye (II) as disclosed in 
US-A 4,770,984, without however being limited thereto. Said dyes 
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may be added to the antihalation coating composition in form of a 
gelatinous dispersion, a colloidal silica dispersion or a 
(gelatinous or colloidal silica) solid particle dispersion, as 
disclosed e.g. in EP-A 0 569 074. 

According to another embodiment said motion picture projection 
color print film material, comprises a transparent film support and 
coated thereon in succession, a blue-sensitive silver halide 
emulsion layer comprising a yellow- forming coupler, a red-sensitxzed 
silver halide emulsion layer comprising a cyan-forming coupler, an 
intermediate layer, a green-sensitized silver halide emulsion layer 
comprising a magenta- forming coupler, and an antistress layer, 
wherein between said support and said blue-sensitive silver halxde 
emulsion layer a yellow antihalation undercoat is provided, whxch 
comprises at least one yellow non-diffusing dye that absorbs blue 
light and is removable and/or decolorizable in a processing bath. 
AS already set forth hereinbefore said at least one dye is 
preferably chosen from the group consisting of a merostyryl dye and 
a monomethine oxonol dye, preferably being a (symmetrical) 
monomethine oxonol, and even more preferably a pyrazolone-type 
monomethine oxonol dye, whereas preferred merostyryl dyes are of the 
pyrazolone-5-type, having a hydroxybenzal moiety and at least one 
carboxy or carbamoyl group on the pyrazolone ring. 

in still another embodiment said color print film material has, 
between said blue-sensitive silver halide emulsion layer and saxd 
red-sensitized silver halide emulsion layer, a bluish antihalation 
intermediate layer, which comprises at least one blue non-diffusing 
dye that absorbs red light and is removable and/or decolorizable xn 
a processing bath. Said at least one blue non-diffusing dye xs at 
least one pentamethine oxonol-type barbituric acid derivative dye, 
without however being limited thereto. Preferred pentamethxne 
oxonols of the barbituric acid type preferably have at least one 
halogen atom, hydroxy, allcyl, alkoxy, carboxy, carbamoyl, sulphamoyl, 
aDcoxycarbonyl, aryloxycarbonyl, alkoxysulphonyl, aryloxysulphonol, 
and heterocyclylsulphonyl, e.g. o-sulphamoyl-phenyl, p-methoxy- 
phenyl, and 3-hydroxy-4-carboxyphenyl groups. 
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in order to provide excellent subtitling properties for such 
color print material, the antihalation undercoat of said material or 
element comprises a high temperature boiling solvent. 

in a further preferred embodiment said color print film 
material has a high temperature boiling solvent, which is present xn 
a total amount of from 0.1 W up to not more than 0.5 g/m . 

Antihalation dyes as mentioned hereinbefore can also be present 
in the backing layer arrangement, and more particularly in the layer 
between subbing layer and topcoat layer, present as backing layer 
comprising the lubricant, providing the desired friction coeffxcxent 
before and after processing, the value of which remains with.n a 
range between 0.20 and 0.30 when measured versus stainless steel as 
set forth hereinbefore. Also in color negative films same 
antihalation dye layers may be provided as has been described e.g. 
in EP-A 0 582 000 or, in the alternative, in a film wherein use .s 
.ade of only one cyan-colored filter dye containing layer as in OS-A 
5 723 272. Other antihalation dyes suitable for use in color prxnt 
materials are those given hereinafter, which can moreover 
advantageously be used e.g. in a sound recording film wherein an 
antihalation layer may be provided, e.g. containing more than one 
dye, as a yellow pigment, a blue pigment, a red dye and/or a mxxture 
of at least two of those dyes or pigments. Said sound recording 
film, coated on a clear base support, although containing the 
commonly applied dyes, preferably contains a yellow pigment, a red 
pigment and a blue pigment. 

in order to avoid loss of conductivity and loss of durability, 
especially with respect to scratching stability, the problems of 
which have been set out EP-A 1 202 115, it is recormnended for the 
color print film material as well as for the black-and-white sound 
recording silver halide photographic film element to comprise on the 
light-sensitive side of a transparent polyester support an 
electrically conductive subbing layer, an antihalation undercoat, a 
light-sensitive multilayer arrangement or single emulsion layer 
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respectively, and a protective overcoat; and on a backing layer sxde 
opposite thereto, in order, a subbing layer containing a lubricant 
and a topcoat layer, characterized in that on the light-sensitive 
side of said element said subbing layer comprises an antistatic 
3 agent providing a substantially unchanged electrical resistivity of 
the said element before and after processing of said material, and 
wherein said antihalation undercoat optionally comprises a high 
temperature boiling solvent; whereas on the backing layer side a 
friction coefficient of the backing layer versus stainless steel 
0 remains unchanged in the range between 0.20 and 0.30 before and 

after processing of said material, even after removal of the said 
topcoat layer during processing in an alkaline developer, 
preferably the subbing layer at the light-sensitive side has, as an 
antistatic agent providing an unchanged electrical resistivity of 
,5 this subbing layer before and after processing of said material, a 
polythiophene compound, incorporated in said subbing layer (s) or in 
the alternative, a metal oxide compound, said metal being selected 
from the group consisting of tin, indium tin, vanadium, zinc, 
manganese, titan, indium, silicium, magnesium, barium, molybdene and 
,0 tungsten, whether or not combined with the said polythiophene ^ 
compound. Thereby, said electrical resistivity is between 1 x 10 
and 1 X lo'" a/D, measured as described in Research Disclosure June 
1992, item 33840 for said subbing layer, as layer having the lowest 
resistance. Otherwise said lubricant is present in at least the 
25 subbing layer of the non-light-sensitive backing layer and is a 
compound selected from the group consisting of carnaubawax, 
.ontanwax, polyethylene, a fluorinated polymer, a silicon polymer, 
higher alcohol esters of fatty acids, higher fatty acid calcium 
salts, metal stearates, water dispersible siloxane-containing 
30 polyurethane formed from prepolymer containing anionic and non- 
anionic hydrophilic groups, and paraffins. Moreover said topcoat 
layer of the non-light-sensitive backing layer comprises polystyrene 
sulfonic acid in an amount of from 20 up to 50 mg/m . 
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According to the present invention a method for recording and 
processing image area frames originating from an exposed and 
processed color negative recording film and from (an) optxcal 
soundtrack (s) originating from a silver halide black-and-whxte 
negative working sound recording film element, processed, after 
being exposed, by the method as claimed hereinbefore, in a motxon 
picture color print film comprising a support bearing blue, green, 
and red light sensitive silver halide emulsion dye forming layers 
and one or more antihalation layer (s), and reading the optxcal 
soundtrack (s), said method comprising the steps of recordxng and 
processing image area frames and an optical soundtrack in a color 
print film material by imagewise exposing said emulsion layers xn 
accordance with desired image area frames; exposing one of saxd 
blue, green, or red light sensitive silver halide emulsion layers xn 
accordance with an analog and/or digital soundtrack, and processing 
the exposed film to yield corresponding dye images in the exposed 
image area frames besides (an) analog and/or digital soundtrack (s) ; 
wherein said soundtrack (s) is (are) recorded and developed xn a 
single photosensitive dye forming emulsion layer of the prxnt fxlm, 
and Wherein said film is processed to yield (a) dye-only, silverless 
analog and/or digital soundtrack (s) , the soundtrack region of the 
film not being subjected to any specialized processing treatment 
relative to the image area frame region, and reading the dye-only 
soundtrack using a narrow band light source the wavelength of whxch 
coincides with the peak absorbance wavelength of the soundtrack dye. 

According to the method of the present invention said color 
print film comprises a transparent film support and coated thereon 
in succession, a blue-sensitive silver halide emulsion layer 
comprising a yellow-forming coupler, a red-sensitized silver halxde 
emulsion layer comprising a cyan-forming coupler, an intermediate 
layer, a green-sensitized silver halide emulsion layer comprisxng a 
magenta-forming coupler, and an antistress layer, wherein between 
said support and said blue-sensitive silver halide emulsion layer a 
yellow antihalation undercoat is provided, which comprises at least 
one yellow non-diffusing dye that absorbs blue light and xs 
removable and/or decolorizable in a processing bath and between said 
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.Xu.-se„sitive Silver halide .pulsion layer and aaid raa-s.„sxti«a 
Silver halide emulsion layer a bluish antihalation inter,.edia« 
layer is provided, which ccprises at least one blue „o„-dif fusin, 

yr hat Lsorbs red li,ht and is removable and/or — "^^^ ^ 
! prccessin, bath. More preferred embodiments for the said film 
a processiny „e » a Tin 984 already mentioned 

n^aterial have been disclosed xn US-A 4,770,984, 
hereinbefore, which is incorporated herein by reference. 
EXAMPLES 

•TT K^i-oi n;:4f ter be described in 
While the present invention wxll hereinafter De 

wiixxc r- ^i^^^^^^r will be understood 

preferred embodiments thereof, it wiix 

rarir: rirendL to ..it the invention to those e^odiments. 
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Experiment Nq> 1 

»s a silver halide black-and-white sound recording film, 
sensitized In the green and in the red wavelength range of the 
Visible light spectrum, the ST-9» Sound Recording Film, trademarked 
product from Agfa-Gevaert B.V., Mortsel, Belgium, was taken. 

After exposure the ST-9 black-and-white sound recording film 
was processed in a SOO CO.EK* processing machine, trademarked 
product from Agfa-Gevaert, Mortsel, Belgium, filled with G3231- as 
developer,, and G3M3* as fixer, both trademarked products from Agfa- 
Gevaert N.V., Mortsel, Belgium. 

The film was processed In the said processing machine during 25 
seconds at differing developer temperatures and the 
sensitometric curves obtained after said ^'r^-^^-^^/^^/^";;' 
in Fig. 1 (CI at 49-C, C2 at 47-C, C3 at 45-C, C4 at 43 C, C5 at 

,".0 C7 at 39-C, C8 at 39-C and C9 at 35-C, wherein the curves have 
41 c, C7 at 39 , _ ^^^^ ^^^^ 

been numbered at a densn:y u ^v^i-oined 
Side at the abcis axis, , besides the reference curve ,C6, obtained 
fotthe same material in the co»«only used D-97 processing cycle. 
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It can be concluded from the sensitometric curves in Fig. 1 
that in the short processing cycle run according to the method of 
the present invention the sensitometric curves obtained perfectly 
match with the reference curve, and that simple temperature control 
of the solutions in the processing machine offers excellent and 
constant sensitometry and high soundtrack quality as desired. 



10 Experiment No. 2 

The same film as in the foregoing experiment was processed in 
the said processing machine during 25 seconds at differing developer 
temperatures and in two different developers being G3231® and GlOl , 
both well-know as developers trademarketed by Agf a-Gevaert, Mortsel, 
Belgium. The resulting sensitometric curves obtained after 
processing in both developers were represented in Fig. 2 (CI at 40 C 
in G3231, C2 at 45-C in GlOl, C4 at 35»C in G3231, C5 at 40»C in 
GlOl) wherein the curves have been numbered at a density D - 3.0 
from the left side to the right side at the abcis axis) , besides the 
reference curve (C3) , obtained for the same material in the commonly 
used D-97 processing cycle, wherein developer and fixer were those 
well-know to be applied therein during the standard time and at the 
standardized temperature applied in the said D-97 processing cycle. 

It can be concluded from the sensitometric curves :Ln Fxg. 2 
that in the short processing cycle run according to the method of 
the present invention the sensitometric curves obtained perfectly 
match with the reference curve, irrespective of the choice of the 
developer, only determined by simple temperature control of the 
developer solutions in the processing machine. An excellent and 
constant sensitometry and high soundtrack quality as desired xs 
obtained again. 

Having described in detail preferred embodiments of the current 
invention, it will now be apparent to those skilled in the art that 
numerous modifications can be made therein without departing from 
the scope of the invention as defined in the appending claims. 
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